MHUHUCTEPCTBO OBPA30OBAHNS 1 HAVKU POCCUNICKOI OENEPAIIVU

CenepaibHOE roCyIapCTBEHHOE GIO/HKETHOE 0GPa3oBaTENbHOE YUPEKICHUE BBICIIETO
NPOdeCCHORANBHOT0 06pa3OBaHHMSI

«TOMCKUN T OCYJTIAPCTBEHHbBIY YHUBEPCUTET CUCTEM VIIPABJIEHUS
V' eATTO3JIEKTPOHVKU Y (TYCVYP)

2 TUSUR
ETYLCYB | ihiversimy
b

OEYIABHT NOANHCAR 3NBKTIOHHOR 101N ki)

Cepradgasar; 1obofala-52a6-24140-aaf0-5584d 3fd48210

Bragensi: Tooas Maaen Edwmans oTe
fedcraarenes: ¢ 10.01.2006 no 15.09.2019 _JfH
«F0» O 2016 .
PABOYAS ITPOTPAMMA YUEBHOM JIMCLIMTUIMHDBI
CBETOIMOIBI 1 CBETOUOHBIE VCTPOUCTBA
YPpOBEHE OCHOBHOM bakanaspuar
00pazoBaTeNbHON MPOTPAMMET
Hanpasnenue(s) nogroropkn  11.03.03— Koucrpynposanue 1 TeXHONOTUS DTEKTPOHHBIX
(CIeHUabHOCT) .CPENCTB
Ipoguis(n) ‘ Texnomorus anexTpoHHbBIX cpeacTn
. ©opma o6yuenus Ounas
Qaxynnrer Pammoxonctpykropekuti (PK®)
Kadenpa Pajino3neKTpOHHBIX TEXHONOTHIH 1 3KOJIOTHYECKOTO
MoHuTOpHHTa (PO TOM)
Kypc YeTrepToiit
Cemectp CenpMmotit
Vuebnbrii ran na6opa 2016 roja u MOCHIEYIOUIHNX JIET
Pacnipenenenne paGouero Bpemenu:
Ne Buist yaeGHON paboTh Cemectp 7 Bceero Emunnet
1 | Jleximm : 36 36 4acoB
2 | paxruseckue sanstus - 36 36 YACOB
3 | JlaBoparopubie 3aHsTHS 8 8 4acoB
4 | Beero ayquTOpHBIX 3aHSATHI 80 80 JacoB
5 | VI3 HuX B MHTEpaKTHBHON dopme 20 20 YaCOB
6 | CamocrosiTenbHas paGorta 64 64 YaCcOB
7| Beero (6e3 ax3amena) 144 144 YaCOB
8 | B zaueTHBIX equHMIIAX 5 5 3ET
9 CamocrostenbHas paGota Ha TOATOTOBKY, 36 36 JACOB
Cllavy dK3aMeHa

OK3aMcH 7 cemecTp

© Tomcx 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npoTokosa Ne OT«  » 20 1

JIucr cornacoranwmit
PaGouass  mporpamma  cocraBnerma ¢ yuetom  TpeGosammii  DexepanbHONO
LocynapcrseHHOT0  06pa3oBaTENILHONO CTaHAAPTA BBICIIETO obpazosanus (GI'OC BO) mo
HAIPABJICHUIO TOATOTOBKH (CHéHI/I&HBHOCTH) 11.03.03 — KowucTpynpoBanne M TEXHOJIOTHSI
SNIEKTPOHHBIX CPENCTB, YTBEPXKICHHOTO «12» HOostOpsa 2015 rona, [1pnkas Ne 1333, paccMoTpena

» W YTBEpXJEeHA Ha 3aceJlaHnuy Ka(be'iipm «03» despaist 2016 rona, nporokosn Ne 44.

PazpaboTunkn: _

3asenyromui kadenpol, ji.1.4. kad. PSTBM Tyes B. 1.
Houenr, k.1.H. xad. POTOM ,/’f%ﬂ”/ - é/OHI[aTKI/IH B. C.
IIpodeccop, n.1.H. xad. POTOM Y Bunncos A. A.
3asenyromuii obecreunaromeit kadg. PATIM V9 TyesB.H.

/

PaGouas mporpamma cornacosana ¢ axyisTeTrom, mpouHpyOmed 1 BBITTYCKAIOTIIeH

KadepamMy HaNPaBIEHNS MOATOTOBKH (CIETHATLHOCTH).

Jexan PK® A 7( ,‘/IMVHOzepKHH . B.

3asenyromuit npodunupyromeit kapenpoit PATAIM

3asenyrommii BeITycKaromeit kageapoii POTAIM

SKCIEepTHI:

HouenT, k.6.1. kag. POTOM e Hecememnosa H. H,

Tlouent kad. PATAM (
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1. Henu v 3apaum JUCHUTIIHHBI:

1.1, Llean AUCUUTUINHBL;

IleHBK)OCBOGHHH,HHCHHﬁHHHBIHBHHC?Qﬁ nproOpeTeHre 3HaHUH CTyISHTaMy B 001acTH
(GU3HUECKUX  OCHOB, IHMZHHHHO?‘ HeﬁCTBH§ ‘kaTeXHOﬁOFHﬁ W3TOTOBJICHHSI COBPEMEHHBIX
CBETO/IMOJIOB. |

1.2 3amaun IMCHUTIIMHBL

- popmupoBaHue 3HaHMH 06 OCHOBHBIX (JU3MUECKUX NIpoLeccax paboThl CBETOAHONOB U
CBETOTEXHIMYECKNX YCTPOUCTB.

- (QOpMHpOBaHWME YMEHWS AaHAIN3UPOBATH HWCXOJHBIC JNAHHBIC W PE3YJIBTATHI
UCCIIeTOBAHIH CBETOTMONOB U CBETOTEXHHYECKHAX YCTPOMCTB

- OCBOEHWE METOIOB pacuéra ¥ (HOpMUPOBAHNE HABBIKOB MPOSKTHPOBAHUS CBETOIWOIOB
W CBETOTEXHUIECCKUX YCTPOUCTR.

2. MecTo AHCIHILIHHEE B CTPYKTYpe OonoIx

b1.B.OJ1.9 o6sizarensuas THCTIHIIIAHE BapUATHBHON YacTH IIPO(ECCHOHAIBHOTO HKIIA.
OcCHOBOM TS U3YYCHUS! JAHHOU JUCIHUIUIAHBI SIBISIFOTCS: (DM3MYCCKHE OCHOBBI MHKDO- M
HAHOMJCKTPOHUKH, (DU3UKO-XUMHUECKAE OCHOBBI TEXHOJIOTUH  JIEKTPOHHBIX  CPEJICTB,
TIOJIYTIPOBOIHUKOBEIE  HAHOTETEPOCTPYKTYpHl,  3HAHWS, TONyHdEeHHBIE B  paMKax  OTOH
JVCLATIIMABT, MOTYT OBIThH WCHOJNB30BAHLl CTYNEHTAMHM TIPH MOJTOTOBKE  BBITYCKHOM
KBaTH(HKAMOHHOH paboTHL.

3. TpeboBauus K pe3yjbTaTaM 0CBOCHHUS THCIUTIINHBI:

TpeGoBanwns K pe3ynbTaTaM OCBOCHUS UCHUTNINHBL:
Ilponecc wu3ydenus JVMCHMIUIMHLL  HATPaBNEH Ha  (OPMHPOBAHHE  CIETYIONIUX
KOMTIETEHITHI: 5‘

IIK-5 — TOTOBHOCTBIO OCYINECTBIISTH COOp M aHAIHM3 MCXOAHBIX JAHHBIX I pacuéra u

npoeKTnpOBaHHﬂneTaneﬁ,y3n05;iMonyneﬁaneKTpOHﬂgnccpeACTE

B pesynbrare n3ydeHns TUCIHUILIMHEL CTYACHT JIOJDKEH:

Iname:

- OCHOBHBIE (PM3WHECKHE IPOHECcCH pabOTHI CBETOAMONOB M  CBETOTEXHHUYESCKUX
yCTPOMCTB.

Ymems:

- @HaJHM3WPOBATh HCXOJIHBIE JAHHBIE M pe3yJbTAThl MCCICAOBAaHWE CBETOAWOIOB W
CBETOTEXHUIECKHUX YCTPOUCTB

Bnaoems:

- METOAaMHU pacyéra H qQHOBaMH HﬁBéK%HpOBaHHH CBETOIMOJIOB W CBETOTEXHHUECKUX

YCTPOMCTB.

CornacoeaHa Ha noptane Ne 286 3



4. O6beM MHCUAIINHBI M BUABI y4e0HOH paGoTnI

061113,5{ TPYAOCMKOCTE lII/ICHI/IHJII/IHI)I COCTaBIIICT 5 3a4eTHBIX CAWMHMHIIL.

CornacoeaHa Ha noptane Ne

. QJIEKTPHUECKUX
!

i
L

: i : ‘ ) j

Ne Bunel yuebHou pa6OTBI Cemectp 8 Beero EHALb
1 | Jexiun : 36 36 YacOB
2 | Hpakrtnueckue saustus S 36 36 JacOB
3 | JlabopaTopHble 3aHATHS .. 8 8 JaCOB
4 | Beero aymuTOPHBIX 3aHATHH o 80 80 * 4acoB
5 | M3 Hux B uHTEpakTHBHOMN opme ; 20 20 YacOB
6 | Camocrosrenbras pabora o : 64 64 JacoB
7 | Beero (6e3 sk3amena) 144 144 4aCcoB
8 | B 3auernnix exunaumax 5 5 3ET
CamocrostensHas pafora Ha IOJITOTOBK
9 _ P Yy 36 36 qaCOB
cady 3K3aMcHa
5. Copepoxanue JUCHMTITINHbBI
S.1. Paszgesinl JUCHHAIINH ¥ BUILI 3aHATHH
Ne HaumeHoBaHUe pa3jienia TUCLUTDINHBD Jdexmun | Hpaxr. | Jlab. | CPC Bcero Dopmupyembie
/n ‘ 3aH. 3aH. qac. KOMITCTEH UK
1. | ®usuueckue ocHoBEI pabotel CJI 8 8 10 26 [K-5
2 | Ocuosnble xapakrepuctuku CJI 7 7 10 24 K-35
3. | Meroasl noayuenus 6enoro usera 7 g 10 24 K-5
cBeuenust CI1
4. | Metoapl I3MepEeHHUI OCHOBHBIX
’ xapaxrepucTak CJI u ycrpoiicTs Ha X 7 7 4 17 35 [K-5
OCHOBE '
5. | Meroas! ucrsitannit CJI 1 yeTpoiicTs Ha :
A Alnyetp 7 7 4 |1 35 K-
HX OCHOBE :
Bcero, uac 36 36 8 64 144
3.2. ConeprkaHue pasfaesioB JUCHULINHEI (110 JIEKIMSIM)
Ne | HanmenoBanue CozepxaHue pa3fenos Tpynoemkocts | DopMmupyemble
n/n | paszgeios (uac.) KOMITETEH LIMK
1. | ®usmdeckure OCHOBBI Umxexuus.
paboTsl CJ1 PexomOunanms. 8 IK-5
CBeTOBBIBOLI.
2. | OcHoBHble 9HGKTpH1{GCI(I/Ie XapaKTePUCTHKH:
xapaxrepucTtuxy CJT HpHMaFI BAX, obparHas BAX, BaBI/ICI/IMOCTb
l'IprMOFO HANPKEHHS  OT.  TeMIepaTypbl
OKpYIKaOIIei Cpefbl. . g
CBEeTOTEXHIMECKHE XapPaKTEPHCTUKH:
3aBHCHMOCTb CBETOBOTO IIOTOKA, CUJIBI CBETA
M CBETOBOW OTHAYM OT TOKA, 3aBHCHMOCTH
CBETOBOTO ~ MOTOKA' ~ OT  TEMIEPaTyphl
OKPY)KAIOWIEH Cpelbl, CBA3b ONTHYECKOH 7 TK-5
MOMIHOCTH ¥ CBETOBOT'O IOTOKA.
Konopumerprieckne XapakTepuCTHKH:
38BUCHMOCTB  CIEKTPa  H3NYYEHHS  OT
TeMITepaTyphl OKpYyXaroleif CpEbl,
33BHCHMOCTh LIBETOBOH TeMIepaTypsl OT
TeMIlepaTyphl OKpyXaroILeh Cpensl,
33BUCHUMOCTb  LBETOBBIX  KOOPAHHAT  OT
TEMITEPATYPBI OKPYXKAIOIIEH Cpenbl
3. | MeTonsl nosryueHus RGB meron.
fesioro 1BeTa cCBEYEHHA Honyqe}me Genoro usera cseuenus CJI ¢ 7 MK-5
Cl IOMOIBIO mOMI/IHoq)opOB L |
4. | Metozbl H3MepeHus MeTons! M3MEPEHNA 7 IK-5




OCHOBHBIX XapaKTEPUCTHK.

xapaxrepuctik CJT u Meronpl U3MEPEHMS CBETOBBIX

YCTPONCTB Ha UX XapaKTePUCTHK.

OCHOBE Meromel  M3MepeHus ‘ KonopnmeTpmecmx
xapaKTepnch

MeTtoasl UCTBITAHUAN
CJH u ycTpoicTs Ha ux
OCHOBE

Hen

I/ICHLITaHI/I}I HA KIMMaTHIeCKUe BOSI[GI/ICTBI/UI
C,Z[ H yCTpOI/ICTB Ha HX ‘QCHOBE. ‘
TaHUA Ha MexaHWIecme BO3I[GI/ICTBI4$[

K-35

36

5.3. Pazgennt )ll/lCI.IHH.HI/IHbI " Memnucummnﬂapﬂme

(peaRIAY IHMY) AHCHUIIIHHAMU

CBH3H € 06ecneanaunuuwu4

Ne HaumenoBanne aucuumny Ne Ne pasnenioB TaHHOM AMCLMIUIMHBI, 1)1 KOTOPBIX
HeoOX0AUMO ¥3ydeHHe 06ECHeUrBAOILINX U
ofBecrenBaeMBbIX JUCUMIITHH
1 | 2 | 3 [ 4 T s
TpenurecTByomMe QUCUMMLIHHBE
1. | ©OusHuecKue OCHOBBI MUKPO- U X % % % X
HaHOICKTPOHHKH
2. | DU3MKO-XUMUUYECKHE OCHOBBI TeXHOHOFI/IH X % % X X
JICKTPOHHBIX CPEACTB ! ‘
3. | TlonynpoBonHUKOBbIE HAHOTETEPOCTPYKTYPEI X X X X X
. Hocsieayomme gAucHumIMHbL
I. | BKP X | ox [ x T x T X

5.4. CoorrercrBue K‘OMHeTeHul/lI/I, (l)Ole/IpyeMbIX NpY H3YYCHHH IHCTMILIAHLI, ¥

BHIOB 3aHATHI

Hepeuens : BI/II[BI saﬂﬁmﬁ ; DopMmbl KOHTPOJIS
KOMTIETEHITHA J | TIp | JIa6 | KP/KII | CPC
: [Mocewmenue 3austuit, OTuer no
[K-3 + + + + nabopaTopHoii pabote, OTuer no
NpakTuIeckol pabote, Onpoc Ha 3aHATHAX.

JI - mexuws, Ip — MpakTHYECKHE U CeMHHAPCKUE 3aHsTHs, J1ab — nmaboparopusie pabotsl, KP/KIT

— Kypcosas pabota / npoekr, CPC —

caMocCTosTerNbHAs paGora cTyAeHTa

6. MeToanl 1 (popMBI 0PraHM3AMH 06y TeHUsT

Texnonornm HHTepaKTHBﬂoronqueHm TPY PasHBIX (POPMAX 3aHSTHIL

I/IHTepaKTI/IBHble ||. MHTepak | MHTEpakTHBHEIE
MeTonsr 1 Y !l THBHBIE J1abopaTopHbIe Bceero
1 exuun 3AHATHA
HccrenoBaTesbekuit METOR R 0 8 8
IIpeseHTalMYU ¢ HCMONIB30BAHUEM ' 6 6 6
CIIaigoB ¢ obCyxaeHHEM
PaspaboTka npoekra 0 0 6
VTOro MHTepakTHBHBIX 3aHATHIH 8 8 20
7. JTaGopaTopHBIH MPAKTHKYM ,
Ne Ne pazmena AMCUMIUINHBL HanmeHoBaune nabopatopHsix pabor Tpyno- OK, K
€MKOCTb
‘ (uac.)
1. MeTopl M3MEPEHHs OCHOBHBIX | MccnenoBanue TeroBaIxX PEeXUMOB  paboThbl 4 K-S
xapaxrepuctuk CJI u | ‘CBETOANO A,
CornacoBaHa Ha noprtane Ne 6 ‘




YCTPOHCTB Ha MX OCHOBE
2 Merozbl u3MepeHus OCHOBHBIX -| HMccienoBanne 3aBHCUMOCTH CBETOBOM OTIA4H
xapaxrepucTuk CII u OT MPsSMOr0 TOKAa B  3aBUCHMOCTH  OT 4 TK-5
YCTPONCTB Ha MX OCHOBE TEMIIEPATYPbI OKpYXaioret cpenpl
CBEeTOANOA. ., !
3 Meronsi ucnsrtanuit CJI u Hcnerranue CBETOIHOA BO3HeicTBHEM
YCTPOWCTB Ha UX OCHOBE TOBLIIEHHOM. TeMIEPATypbl H MOBBILIEHHOM
3nempmecx<0n Harpys3ko#l, KOHTPOJb O H 4 K-35
| mocne wucnbItanuit BAX, CBETOBOTO MOTOKA,
LIBETOBO# TEMIIEPATYPBI
: _‘Hroro: 8*

*CTYIEeHT OKEH BBITOIHUTH u3, HpI/IBeI[eHHOFO nepeyns He MeHee 2™ 1abopaTopHbIX pabor.

8. llpakTuyeckne 3AHSITHS (ceMlmale)

No | Haumenosanue pasnenon Couepianue paseion Tpynoemxocts | Dopmupyemble
‘ (uac.) KOMNETeHIHH
1. | Ousnueckue ocHOBB paboTel | - OnpesesieHye ITHHEl PacTEKaHUA Toka
CH MENKIY OMHMYECKUMU KOHTaKTaMu
CBETOANOOHOIO KpUCTAILIA. 8 [1IK-5
- Pacuér nmuH3Bl B 3aBHCHMOCTH OT KPHBOi
CHIIBI CBETA CBETOIMO/IA.
2. | OcHOBHbIE XapaKTEPHCTHKH - OnpegeneHne OCBEIIEHHOCTH M CHIIBI
CH CBETa HAa DPACCTOSHUU OT CBETOLHOTHOIO 7 MK-5
CBETHIBHHKA.
3. | Meronsl nomydenus 6eyoro - | Pacu$T  TONIMHBI  repMeTH3ALNN
usera cpeveHnsa CJJ KpHCTaJia u OTpEi)KaTeJIH CBETOAMONE IS 7 TTK-5
ofecreyenyss  MakcHUMambHOTO  BbIBOZA
cBeTa.
4. | Mertons! u3MepeHs - Pacuér uH3Bl B 3aBHCHMOCTH OT KPHBOIi
OCHOBHBIX XxapakTepucTuk CJI | CHIiBl CBETA CBETOAMONA. 7 MK-5
M YCTPOICTB Ha NX OCHOBE : ‘
5. | Merons! ucnsirannit CJ n - Onpenenenue cpoka cIyx6sI CBeTOANOLA
YCTPOHCTB Ha WX OCHOBE B ' 33BHCHMOCTH,  OT ' KOHCTPYKTHBHOTO 7 M-S
UCTIOJTHEHMS W TEINIOBBIX  PEKUMOB
SKCTUTyaTaIlHH. '
" Hroro: 36
9. Camocrositeanuas pabora
N Ne pasgena . Tpyzo- OK,
o TemaTuKa caMOCTOATENBHOM PaBOoTHI €MKOCTh dopmMa KOHTpOIs!
JHUCLIUTITUHBI IK
. (uac.)
[, 1-5 [IpopaboTka IeKLHOHHOTO MaTepHana 10 TK-5 Onpoc Ha 3aHATHSX,
; Iocemenue 3ansTuii
2. 4,5 [Tonrororka K Ha60paT0pHLIM paboTam H Otuer no nabopaTopHoOLt
OTYET: i pabore, [Mocewenue
- HcenenoBanue TGHJ'IOBI:IX pe)I(I/IMOB 3aHSITUH
paboThl CBETOOHOMA. i
- I/Iccnenoaaﬂne 3éBI/ICI/IMOCTI/I CBCTOBOI/I
oTHavuy OT npﬂmoro TOKa B 3aBI/ICI/IMOCTI/I ot
TEMIIEPATyPbL oxpymaromeﬁ cpem,l ! g | K-S
CBETOAMOIA. i ‘,
- VcnbItanme! CBeTpHI/IOL[a B03ﬂef71CTBI/IeM
IIOBBILICHHOW TEMIICPATYPHI H
TOBBIIIEHHOMN /IEKTPHIECKON HATPY3KOii,
KOHTPOJIB 10 U TOCTe ucnblTannit BAX,
CBETOBOTO IIOTOKA; UBETOBOM
TEMIICPATYPEL.
3 1-5 TeMBbl IPaKTHUECKUX 3aHATHIL: OTuer Mo npakTUIecKoi
- Qmnpenenenne oCBeEHHOCTH U CHITBL 36 ITK-5 | pabore, Ilocewmenne
CBETA HA PACCTOSIHUM OT CBETOAUOIHOTO 3aHATUiH

CornacoeaHa Ha noptane Ne
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CBETHIIbHHKA,
- Onpenenenue zmI/iHLI paCTeKaHI/IH TOKa
MEXIy OMHYECKUMH KOHTAKTAMH |
CBETONMOHHOTO KPHUCTAJLIA.

- Ompenienenvie CpOKa CIyskGbl CBETOIMONA
B 3aBUCHMOCTH OT'KOHCTPYKTUBHOTO
HCTIOJTHCHUA W TEIJIOBBIX PEKHMOB
SKCIUTYaTalnn. o

- Pacuér uH3bI B 3aBHCHMOCTH OT KPHBOIf
CHUIBI CBETA CBETOHONA.

- Pacu€r ToNmMHb! repMeTH3ainy
KpHCTaJUIa U OT“paiKéTeJI;I CBETOAMO A IS
obecrieueHus ‘MaKCHMaJIbHOT'O BBIBOIIa
CBETA.

IMoaroroska x KbHTpoanou pa60Te o
TeMaM. ,

- CDmmeCKI/Ie * TIPOLIECCHI 'pa60TBI:
HIDKEeKIHS, PeKOMOHHALINS, CBETOBBIBOL.

- B3anmocssase XapaKkTePUCTHK c
(usaeckumu ¢ mpomeccami: . . BAX,
33aBHCHUMOCTE CBETOBOM OTHAYM OT NPAMOTO
TOKa, 3aBUCHMOCTL CBETOBOHM oTdauw,
CMEKTpa W3JIy4eHHs U cpoka CIyxGel OT
TeMHepaTypm.

- Bnmsane
KOHCTPYKTOPCKHX

TEXHOJIOTUYECKHUX U
puEMOB Ha
ONTHMH3ALIIO XapaKTepUCTHK
CBETOJUOIOB U CBETOTEXHUYECKMX
YCTPOHMCTB: TEIJIOOTBOMA, HPOCBETIIAIONIE
OKPLITAE, 3JIEMEHTBI BTOPHYHOW ONTHKH,

IK-5

[MoceleHue 3aHsTHI,
KOHTpoJbHas paboTa

TeMbl 115 CaMOCTOATENBHOM PaBoTHI:

- @usnieckne OCcHOBbI paboTel CJI

- OCHOBHBIC XapaKTepI/[CTI/IKI/I Ch

- Merons! nonyquH;{ Georo  useTa
CBEUCHHUS C)I
- MeTOJILI ‘ mMepeHm . OCHOBHBIX
xapaKTepHch CIL PI YCTPORHCTB Ha HX
OCHOBE v

- Merons! I/ICIIBITaHI/II/I Cou yCTpOHCTB Ha
MX OCHOBe.

[K-5

Koncnekr
CaMOTIOATOTOBKH

64

i toro:

10. IMpumepHas TeMATHKA KYPCOBBIX MPOEKTOR (paGoT) — He MPEIyCMOTPEHO
11. bajabHo- ~PeHTHHIOBasI cHeTeMa
11.1 bauibHbIe OEHKH 151 )JIEMEHTOB KOHTPOJISI

" . MakcumanbHbii
. MakcumanbHbIH MakcuMalibHbI#
OnemeHThl y4ebHOH Gajn 3a nepuon Beero 3a
Saii Ha 1-yio KT c Oan 3a nepuos
OCATEALHOCTH s mexay 2KT v Ha cemecTp
< aqana ceMeCTpa mexay 1KT u 2KT
. KOHELL ceMecTpa
Tocewwerue 3ausTuit 15 15 48
JlabopaTopHbie paborh 15 15 40
KoMIoOHEHT CBOEBPEMEHHOCTH 4 4 12
HToro makcumym 3a nepuos; 34 34 100
Hapacrarommm urorom 66 100 100
11.2 Tepecuer 6asnioB B ouemm 3a KOHTPOJIBHBIC TOYKH
Bajuibl Ha JaTy KOHTPOJIbHOH TOUKH Ouenka
L) 90 % ot MaI(CI/IMaJIBHOI/I cyMMbl 6asijio Ha maty KT 5
Ot 70% 1o 89% o1 maxcumanbHOM cymMmbl Gauios Ha gaty KT 4
Ot 60% 110 69% 0T MakCHMaIbHOM CyMMBI 6ayu1oB Ha naty KT 3
<60 % ot MakcuManbHOM CyMMbl GaiioB Ha nary KT 2

CornacoeaHa Ha noptane Ne
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11.3 Ilepecuer CyMMM 6aJ1Jl()B szi)imummnylo U MEKIYHAPOXHYIO OLICHKY

Ouenica (FOC) I/ITordaaﬂ CYMM2, GAILIOB, yIHTBIBAET Ouenica (ECTS)
ycneumo C[laHHbll/l IK3AMEH
5 (oTnmunHo) o 90 - 100 ; A (0TJINYHO)
\ 85— 89 B (ouens xopoio)
4 (xopouo) ,‘ 75 -84 C (xopouio)
70-74
6569 D (ynoBneTBOopuUTENbHO)
3 (ynOBJICTBOPHUTEIBHO) 60 - ¢4 E (10CpoicTbomio)
2 (HeynosaeTBOpUTELKO), Huxe 60 6annos F (HeynoBneTBOpUTENBHO)

(He 3auTeHo)

12, Vaebno-meronnyeckoe H nHGpopMaLmonHoe ofecrieenne AHCIHILTHHbL:

4) OCHOBHBIC HCTOTHWIKHT

1. Ceeromuombl W CBETOMHMOIHBIE YCTpOHCTBA: YueGHOe mocobGue IS CTYIICHTOB,
o0ywarommxcs Mo HarpaBieHn0 noxrotoskn 11.03.03 — KoncrpynpoBaune u TeXHOIOIHs
onextpounsx cpeners / Comparxun B. C., Bumcos A. A., Tyes B. WM. — 2016. 40 c.
OnekTpoHHBIH pecype: https: /ledu.tusut. ru/tralmng/pub]1cat1ons/5954

2. HOHprOBOHHI/IKOBaH CBETOTEXHHKA: YueGHOe 1ocobWe JUis  CTYIEHTOB,
obyJarommxcs 1o HaHpaBHGHHIO nozxrorosky 211000.62 — KOHCTPYHPOBAHHE H TEXHOJOTHS
anexktponusx cpencts / Tyes B. WU., Commarkun B. C., Bumcos A. A. — 2015. 46 «.
OnexTpoHHBI pecypce: https://edu.tusur.ru/humans/2856

6) AOTOSTHUTEILHBIE HCTOYHHKH

I. Tynnenwrbil a@dexr B BBIpoxAeHHOM p-n Tepexome [TekcT] : PYKOBOACTBO K
nabopatopHoit pabote 1o du3KKe VI CTYJEHTOB BeeX criermanbHocteil / A. B. Jlsunn, M. B,

- ®enopos ; GenepansroE areHTCTBO 110 06pa3oBanmIo, TOMCKHMI TOCYNAPCTBEHHBIN YHHBEPCUTET
CHCTEM YNPaBIIEHAS U PaTrodNIeKTPOHIKH, Kadenpa dmzuxu. - Tomek : [6. n.], 2010. - 12 ¢. -
bubmmorp.: ¢. 12. (1 sx3). o

2. TlomynpoBsoiHEKOBBIE TIPHOOPHI :: YueGHUK juis By3os / B. B. ITacemxos, JI. K.
Yupxn. - 6-e uzjr., crepeorutt. - CII6. : Jlans, 2002, - 480 ¢. (17 k3.)

3. Tsepnotensras anexTpornka : YueGHoe mocobue 11s By3os / B. A. I'ypros. - 2-¢ u3x.,
nor. - M. : Texnocdepa, 2005. - 406 c. (89 31(3) .

B) yuebHo-meTomuuecKkue 1100061«1;1 n Tpe6yeM0e IHo

1. HOJ‘[yrIpOBOIIHI/IKOBaH CBeTOTeXHHKa Mertonnueckne ykazaHus K JabopaTOpHOMY
MPaKTUKYMY JUIsl  TIOJTOTOBKH 6aKanaBp®B 211000 «KoucTpynupoBaHue W TEXHOIOTHS
SJIEKTPOHHBIX CPEACTBY», MPOGUIE <<TeXHonorHsI JIIEKTPOHHBIX cpencts» / Tyes B. U,
Commatxvar  B. C., Bummcor A. A ‘— 2014, 12 c¢. DnexkTpoHHEBIH  pecype:
https://edu.tusur.ru/humans/2856 !

2. T1omynpoBOZHUKOBAS CBETOTCXHHKA: METOIIMYIECKHE YKA3aHMS 0 MPAKTHYIECKOH M
CaMOCTOSITEJILHOR ~ paboTe 1O JMCIUIIINHE UL CTyJIeHTOB  crenuanbHocTH  11.03.03
«KOHCTpYHPOBAHNIE ¥ TEXHOJIOTHS 3IICKTPOHHBIX cpeacTsy» / Commarxkun B. C., Buimcos A. A,
Tyes B. 1. - 2015. 9 ¢. SHeKTpOHHBII/I pecypc ‘hittps://edu.tusur. ru/humans/2856

13. MaTepnajibHO-TEXHHYIECKOE oﬁe¢neqenne JAMCITUTITHBI
JlaGopatopHoe o6opy)103aHi/Ie kad. PS,TBM u HUU CT TYCVYP.
32 ‘.‘J
14. Meronu4eckue pexcoMeHnauun no OPraHM3AUMA W3YYEeHHsT JHCIUTITHHDI:
(npm H€O6XOIII/IMOCTI/I o yCMOTpeHmo pa3pa6OT‘II/IKOB MpOTpaMMBbI)
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DenepalibHOE rocynapcTBEHHOE GIOMKETHOE 06PA3OBATENBHOE YUPEHKICHIE BBICTIETO
TPoQEeCcCHOHANTBEHOTO 00pa3oBaHMNS

«TOMCKHH F'OCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHMS U
PA IMOBJIEKTPOHUKH» (TYCYP)

ey Y TBEPHKIAKD
Hpopen@io,f /110 yueGHoii pabore
//I) w (0 II. E. Tposin

«__» 2016 1.

DOOHJ OUEHOYHBIX CPEACTB 1O YYEBHOM AACHATLINHE
CBETOIMOAbI M CBETOTEXHUYECKUE YCTPOMCTBA

YpoBenn ocHoBHOI 06pa3oBaTebHON MpOrpaMMBbI: GakanaBpuar

Hanpapaennss moaroreskm: 11.03.03 «KOHCTpyHpOBaHME W  TEXHOJNOTHS

JIIEKTPOHHBIX CPENCTBY

- Ipodminb: «TeXHONOIHs TEKTPOHHBIX CPENCTB»

®opma obyuenusti: ouHas
DakyabTeT: paguokoHCTpykTOopcKuit (PKD)

Kadenpa panmosnekTpoOHHBIX TEXHONOTHH U 9KOIOTHYECKOTO MOHHUTOPHUHTA
(POTOM)

Kypc geréprarit CemecTp cepMoii

Yuebubiii niian Ha6opa 2016 roga u moc/eayoLnx JeT.

3auer HeT
Hud. 3auer ner

JK3amen cebMON cemecTp

Tomck 2016
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BBenenue

®oun ouenouHblx cpencts (POC) sBnsiercs TIPHJIOKEHUEM K paboueit
IporpaMme  JUCUUILIMHEL | BI.B.O,H.9 <<CB6TOIII/IOIH>I I CBETOTEXHHUECKHE
YCTPOHCTBaY H HpeIICTaBJI}IeT CO6OI/I COBOKyHHOCTI:. KOHTPOJILHO-U3MEPUTELHBIX
MaTepualioB U METOHOB HUX I/ICHOJII:SOBaHI/I}I Hpez[Ha3HaquHLIX IV U3MEPEHMS
YDOBHSI TOCTHIKEHUS CTyIIeHTOM yCTaHOBJIeHHLIX pe3ynbTaToB OOyUeHHsl.

®OC 1o aucuumIMHE' El .B. OI[ 9 <<CB6TO,ZLI/IOI[BI U CBETOTEXHUYECKHUE
YCTPOHCTBaY HCHONB3YETCS IPY POBEICHUH TEKYILETo KOHTPOJIS YCIEBAEMOCTH U
NPOMEIKYTOYHOH aTTECTAIMK CTYIEHTOB.

Ilepedens 3akpemieHHBIX 33 IUCIMIIIMHOMN b1.B.OJ1.9 «Cseromuonsl u
CBETOTEXHHYECKIE YCTPOHCTBA» KOMITETeHINM IPUBENEH B TabHIE 1.

Tabnuua 1 ~ IlepeueHs 3aKperuIeHHBIX 32 IUCHUILTUHON KOMIIETEHIHI

Kon DopmynnpoBKa KOMIIETEHITUA Jransl GopMUPOBAHNS KOMIETEHIHH

K-35 TOTOBHOCTBIO  OCYmIECTBISITE COOp u | Jlo/keH 3HaTh OCHOBHBIE (BM3NUCCKHE
aHaN3 MCXOMHBIX NAHHBIX JUIS pacuéra | Iporeccsl  paboThl  CBETOMHONOB M
W TPOEKTHPOBAHMS JieTanel, y3aoB W | CBETOTEXHHUECKHX YCTPOHCTS.

MOJYJICH SNMEKTPOHHBIX CPEICTB JOIDKEH YMETh aHa IM3upOBaTh HCXOIHBIC
JTaHHBIC M DPE3YNbTaThl UCCIIEHOBAHUIM
CBETONMONOB W  CBETOTEXHHUECKHX
YCTPOMNCTB,

JloJbkeH BNajieTh MeTomaM¥ pacuéra n
OCHOBAMH TIPOEKTHPOBAHHUS CBETOIUONOB

1 CBCTOTCXHUYCCKUX YCTpOfICTB.

1. Peanu3auust KoMIeTeHI{mii |

Komnerenuus IMK-5

il
! i

IIK-5 — TOTOBHOCTBLIO O p CCTBJISITI) 0601:; pi aHaJIM3 UCXOMHBIX HAHHBIX IS
pacuCTa 1 IIPOEKTUPOBAHMS I[eTéﬂeH y3J10B U MOJYJIEH DJIEKTPOHHBIX CPEICTB.

Host hopMupOBaHMS KOMIIETEHIIHH HGO6XO,[[I/IMO OCYIIECTBUTH PSiJ ITAIIOB.
Jranel GOPMUPOBAHKS KOMIETEHITHH, IPUMEHSIEMbIE TS 3TOrO BUIbl 3aHATUU U

UCTIONL3YEMBIE CPEICTBA OLIEHUBAHUSI [TPeACTABIEHBI B Tabauie 2.
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N

MHONHOQHO% XUMOIRYMHXJL0L24D

g1ouodiok | u O Rt )
gL0H0d10A XUMOORMHXOLOLOED | XHMOShHHXOLOLOED U €00uTorons | ymrondoiyedex  OMIIBSHNHLIG
¥ g0I/OMI/01980 YHHBLIIION MUIOIOW | HHHRAOLDIDIU goreiqudiead | e gowgudn xmaodorAdionox
1 9wwedrodn uxiogedeed HWREOHOO | M XIGHHE XIGHYOXOW REWIRHE | U XUMOORUIOITOHXIL (anagods
. . HH303199) OHRHI'L)
HUITRLHOWANOI HOMOORUIOIOHXAL | 9¢BQ ©BH KBHHOMIOd OMMOORHHXOL | OUHEHUIY ANBI22110dIT
1 poxodoivAdionow  mrogedsed | arewuEndn ¥ 19rodl" IRy HNMMOOBHER] o Muroudorxedex
HWREOHOO ‘uHedodurdoodl | ‘yuHedowor0ou  19ieiquAead UM | dego0omwmeed ‘19100ed
UWBdOHOO M BIPhokd HMIWBIOLOW | OIMHHEY SIMHIOXoW dresodusuirene | ooanodu OMMOORUEU (P QAITHEOHOO
dLdveLryg ALIN L 4LBHE nudorudy u HIrdLeceMO|

- WEHELE OL HHITHOISINOY KMHednHoIo sondorudy u noraiesexon minLondo N edexsonmgQO=-¢-BIUIQR]

© ¢ SMHLQBL 9 IHYgHdII XBIBLE X009 BH HHITHOLOIINOY BUHBIWHONO gondorudy u porsreeporrmHrondoyedex onmoy— -

"HHLBHEE QUHSII00] |

*21009ed HONOORHLIEdII Ol 19hL()
*aroged gondoiedogerr om 1onL(y
"HHLEHBE QWHOIIO00] |

"HOWREM(E,
"XEULBHRE BH d0odHgy:
"HHALEHRE ommvaooo:ﬂ

. BUHBYIHHIO
L1019 dD srainofeqrrooyy

"eL0QRd KRHIIDIKOIOONE)
‘19Loged argadoredoge]r
"BULBHBE OMMOoRUINed] |

"HHAIDIS][

"e10ged BBHIIrOLEOLOOWE, )
‘1[9roged orgadoredoge]r
"BULKHRE SMMOORULIRd] ]

"HHINJ[ [

"‘2LOgRd KRHIIOLEOLOOWRS) - -

‘19aLoged srrdoredogerr
CBULEHES OMMOSEULYed]]
piiziiviayfe

4Lo10d10A XUNOShHHXIL0LIED

darogodiok
XUMOOhMHXJLOLo99 U 90TOHIT0LOED

41oU0dI0A XUMOOhUHXILOLID

goneLe suHexdoro )
U dOOMIOLegd  BuHegodHIMoodll | YUHBHOWSLOOHM  IdieldlAcod H | M 4O OUI 01290 1910ged
MWEHOHDO H  eIhoed HWEOLOW | OIMHHRY SI9HTOXOU dlegoduenireHe | 19000m0du ouNoohuEH® SITHEOHIO
4LITRITG ALK ALBHE 981300

BAHBAMHOTIO BA100d0 SI9NAALIIONOH ¥ HHITHILOINOY BuHegodundod MireLe —7 enurge |

286

CornacoeaHa Ha noptane Ne



Xopomro (6a30BbIi

OCHOBHBIE (PU3HYECKHUE [TPOLECCHI
paboTsl, B3alMOCBI3b
XapaKTEPUCTHK € (PU3UYCCKUMU

AHaTA3KWPOBATH UCXOJHEIE JTAHHBIC
141 pC3yIbTaThI KUCCIEeJOBaHUY
CBCTOAHOJAOB U CBETOTEXHUYECKHUX

METOJaMH  pacuéTa W  OCHOBAMHU
[IPOEKTUPOBAHUS, OCHOBaMu
paspaboTKH  KOHCTPYKTODCKOH M

YPOBEHbB) IIpoLeccaMu  CBCTOIMONOB U | YCTPOHCTB, eiaTh Ha HX OCHOBE | TEXHOJOIMYECKOH NOKYMCHTAalMy Ha
CBETOTEXHUYECKUX YCTPOUCTB BLIBOJIBI CBETOMMONBR! ¥  CBETOTEXHHUECKHE
YCTpOHCTRA
0az0Bble OCHOBBI (DU3HYECKHE | AHAIM3HPOBATH HCXOJHBIE TAHHEIC METOAaMH pacyéra ©H OCHOBaMH
Y 10BIETBOPUTE/ILHO IPOLECCHl pabOTHI CBETONMONOBH | B PE3YNbTaThl  WCCIIEIOBAHHIL IIPOEKTUPOBAHUS

(neporoBblIii ypoBeHs)

CBETOTCXHHUYCCKUX V\O,EQOHMOHW

CBCTOJIMOJIOB ¥ CBETOTEXHHYECCKHX
YCTPOUCTB

- DopMyIHPOBKEROKa3aTeNel U KPUTEPHEs- OLIEHNBAHUS TaHHONH KOMICTEHIIHH npHBe/ieHa B Tabiuie 4.

Tabnumna 4 — Ilokazarenu u KPHUTEPUU OLIEHUBAHUS KOMIIETEHIIMHA Ha dTallax

Hokazaresn U kKpuTepuH 3uats VYuMers Biramers

s - Du3necKye NpOUEcrl paboThl: | -  AHamu3upoBaTb  HCXOMHBIE | - METONAMH pacuéra W OCHOBAMH
“HHIKSKIUS, - pexkoMOuHanus, | manHble u PE3yIbTaThl | NPOSKTUPOBAHKA:  TEIJIOBBIE - -H -
CBETOBBIBOJL. HCCIICTOBaHMM: IPOBOJUTE BHIOOD | CBETOTEXHUYCCKUE pacs€rel . Hu

- Bzanmocsase xapakrepucTik ¢ | u 060CHOBAaHHE KOMILICKTYIONIHX, MOIETUPOBAHHE.
(buznyeckuMu IIponeccaMu: | BhIOMpaTh 00JIacTh IPUMEHEHHS B | - OcHoBamu paspaboTKu
- BAX, 3aBHCHMOCTH CBETOBOM | 3aBHCHMOCTH oT BHEIIHUX | KOHCTPYKTOPCKOMH u
O1immuno (BBICOKMIT OTAa9M  OT  NpPAMOTro  TOKA, | BO3NCHCTBYIOMMX ()aKTOPOB W | TEXHONOIUYECKOH  JIOKyMCHTAIMH:
YPOBEHB) 3aBUCUMOCTE CBETOBOH OTHAYM, | PEXUMOB IKCILIyaTallHH. snanue ECKIL u ECT/] u Binagenue
CHEKTpa M3Iy4CHHA ¥ CpoKa | -  IIpuHMMarh  TEXHHYECKHE, | NPOTPAMMHBIME NPOLYKTAMH IS
City0BI OT TEMITEpaTyphI. pemenus  Ha  Oase  aHanmWsa | pa3pabOTKH KOMILIEKTOB YepTexei

- BimsgHHE TEXHOJOIMYECKUX U
KOHCTPYKTOPCKHX TIpHEMOB Ha
ONTHMM3ALHUI0  XapaKTePUCTHK
CBETOIHOIOB U

*YCTPOKCTB — JJId

HUCXOJHBIX JAHHBIX W PE3YILTATOB
HCCIIEZIOBaHUH, B 9acTh nopaboTKH
CBETOAYOJIOB U CBETOTEXHUYECKHX
obecrieueHns

(ACKOH Kowmmac-3D, Autodesk
AutoCAD).

- OcHoBaMH pa3pabOTKH IIPOrpPaMMbI
H  MeTomuk  wmcneitanuid  (IIM)

4
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KOHTpO.Hbl, 1b e 3analmﬂ

Juis peanu3a i BBIHleHepe‘{I/ICJIeHHBIX Baz{arx OOy4YEeHUs] HCIIONB3YIOTCS

zg.'

clieyromue MaTepI/IaJIBI

Koumponvnan paﬁon«;a: ‘

- Puznyeckue npouedcm pabOThI: MHKEKITHS, PEeKOMOUHALNS, CBETOBBIBOL.

- Bzaumocssse ’XElp;aKTepI/ICTi/II‘( ¢ (U3MYECKAMH IIPOLECCAMH: BAX,
3aBHCHUMOCTb CBETOBOM OTHAYX OT MPSMOrO TOKA, 3aBUCHMOCTEH CBETOROI OTIauH,
CIIEKTPa U3ITYYeHNs! U CPOKA CITYXKGBI OT TEMIEPATYPEL.

- BinstHue TeXHOMOTHYECKUX M KOHCTPYKTOPCKUX NpUEMOB Ha OIITUMHU3ALIHIO
XapaKTePUCTUK CBETOIHOIOB 1/1 CBETOTEXHUYECKUX yCTPOHCTB: TEINIOOTBOJ,
[IPOCBETIISIIOILINE noi&pmme,ameﬁemm BTOpI/I‘IHO‘%I\/’I OIITHKH.

Tembi npakmitueCKu)é 3AHAMUIL

- Orpefenerne  OCBEMEHHOCTH U CHﬁLI CBETa Ha pPacCTOSHUH OT
CBETOANOAHOIO CBETIILHUKA.

- Onpenenedvie IIMHEI pacTeKaHHs! TOKa MEXIY OMUYECKHMMH KOHTAKTaMU
CBETOUOIHOIO KpHUCTAIIIA.

- Ormpenenenne cpoka cmyk6bl CBETONMONA B  3aBUCUMOCTH  OT
KOHCTPYKTUBHOI'O HCTIOIHEHUS U TEIIOBBIX PEXKHUMOB DKCILTyaTaI[HH.

- Pacyér JIVH3HI B 3aBI/ICI/IMOCTI/I OT KPUBOM CUJIBI CBETA CBETOIHOIA.

- Pacuér TO.HI_LII/IHI)I FepMeTI/IBaHI/II/I KpHCTajlia ¥ OTpaXkaTess CBETOIUONA JUIS
obecrieyeHus MaKCI/IMaJ‘IBHOI‘O BBIBOILa CBETA.

Tembi ﬂaﬁopamopubtgg pa50m:

- UccnenoBanue Tennopmx PEKUMOB pPabOTHI CBETOIMOIA.

- HccnenoBanme 3aBHCMMOCTH CBETOBOM OTHAYM OT IIPSIMOTO TOKA B
3aBHCUMOCTH OT TEMIIEPATYPEI oxpyﬁxaromeﬁ CpEJZIbl CBETOINOA.

Hcrnieitanne CBETO/IMO/IA BO3/IeHCTBUEM MOBBINIEHHOH TEMIIEpaTyphl M
MOBBILIEHHOU SHCKTpH‘{eCKOIfI Harpy31‘<01/1 KOHTpOJIB JI0 ¥ TocJie UcIbiTannii BAX,

CBETOBOTO MOTOKA, "BeTpBon TeMHepaTprI

Tembt onsn cdmocmo;zmeﬂbuou paﬁombz. e

- CI)I/I31/1quKHe; OCHOBBI paboTEI ClI
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~ OcHOBHEIE XapaKTePUCTHKHA ClI

- MeTos HOHy‘IeHI/ISI~6eJIOFO uBeTa CBEUEHHUS CI[

XapaKTepI/ICTI/IK CJl m ycrpoiicTB Ha HX

OCHOBe |

- MeTonb1 chmTéHnﬁ CHu ,ycn\fpjoﬁCTB Ha UX OCHOBE

IKIAMEHAUUOHIIbLE ebnpocm:

1) Onunmte BAX cBetonuona u Kakue 31eMeHThI KOHCTPYKIIMU KpUCTAIa,
1 (PU3MYECKHE POLECChl OKAa3BIBAIOT BIMSHUE Ha €8 OTKIIOHEHUE OT UIealbHOIL.

2) Kaxue cymecTByloT (H3NKO-XMMHUYECKHAE TIPOIECCH  [erPajallii
CBETOAMO/IOB.

3) Bausnue pexuMOB 9KCIUTyaTalliy Ha JETPajaliio CBETOIUO/OB.

4) BimsHue TEXHOIOTHYECKMX PEKUMOB ITPOU3BOJCTBA HA IEIPAAllHio
CBETOIHUO/IOB.

5) OcHOBHBIE BUIEI néTepL Te€HEPUPYEMOT'O U3ITyUYCHUS B CBETOUOIE.

6) Brusuane TeMnepaTypBI Ha [TPSAMOE HaIPsDKeHUE, CIIEKTP U CBETOBOM ITIOTOK
CBETONMOJIOB U CBETOTEXHUYECKUX YCTPOUCTB.

7) OcobeHHOCTH MHOTOKPHUCTANBHBIX M OAHOKPHCTAIBHBIX KOHCTPYKILIMH
CBETOAMOIIOB U CBETOTEXHUYECKUX YCTPOUCTB.

8) OCHOBHOII epeveHb KBATH(UKALHOHHEIX UCTIBITAHUH CBETOIHOMIA.

9) Ocobennoctu HOJIyUIeHI/IS{ y31<01/1 KpUBOM CWIJIBI cBeTa ® 00JIacTh
HPHMEHEHHE TaKuX CBeTOTeXHI/IT—IeCKI/IX YCTPOMCTB.

10) MeTOIIBI HonyquH;{ 66JIOFO [IB€TAa CBEUEHUsI U OCOOEHHOCTH

TepMeTU3aIInN JI}OMHHO(bopHOI/I KOMHOBI/IHI/IQI/I CBETOMOA.

3. MeToanveckune MaTEePUAJIBI
Jus obecmevenus mpomecca OOYYeHMS U peLISHHS 3aiay 00y4eHus
HCIIONB3YIOTCS CIEAYIONIEe MATEPUAIIBL:
1. CBeTomuonnl U CBETOAMOIHBIE yCTpoyicTBa: YuyebHoe mocobue mis

CTYZIEHTOB, 06yqa101uHx0ﬂ HQ HdnpaBneHH}o nmogroroBky  11.03.03 -
Konctpynposanue ' u TGXHOHOI‘I/IH anéKTpOHHB‘I_‘X‘ cpeacts / Comparkun B. C.,

?
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Bumucos A. A., Tyes B. MU. - 2016. 40 c. DOnexTpoHHBIH pecypc:
https://edu.tusur.ru/training/publications/5954

2. HOJIprOBO,ZIHI/IKOBaﬂ CBeTOTe‘XHHKa: VueGroe mocobue JUISL CTYAEHTOB,
00y4aloImuxcs 1o HaIIpaBHeHI/I}O I‘IOILI‘OTOBKI/I 211000 62 — KoHcTpyupoBaHue u

- TEXHOJIOTHUS 3ne1<Tp0H E&‘X. cpeﬁCTB/TyeBB I/I COHI[&TKHHB C., Bunucos A. A.

~2015. 46 c. 3neKTp0HHLIH becypc https //edu tusur.ru/humans/2856
3. TyHHeNBHBII ahdexr B BI)IpO)KILeHHOM p-n nepexone [Texcr]
 PYKOBOJCTBO K .ﬂa60papoH0171 pabore 10 Gu3KKe A CTYIEHTOB BCeX
cnenuansroctedt / A, B. Jlauun, M. B. ®esopos ; DenepanbHOE areHTCTBO IO
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I'ypros. - 2-e u3g., goi. - M. : TeXHocd)epa, 2005. - 406 c. (89 ok3).
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CornacosaHa Ha noprane Ne. 286.
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